Gene modulation in total brain induced by exposure to the bicyclic phosphorus ester trimethylolpropane phosphate (TMPP).
The effect of a single subconvulsive dose of the GABAergic convulsant trimethylolpropane phosphate (TMPP) on gene expression in total rat brain was examined using cDNA array analysis. Using threshold criteria that reduce the number of false positives to <1 gene per 3551 actively transcribed genes on the cDNA array, 41 genes/EST sequences were reproducibly modulated in response to 0.25 mg/kg TMPP. Several genes that were consistent with epileptogenesis and/or neuronal damage and repair mechanisms, such as trkB, alphaB-crystallin, and decorin, were modulated by TMPP exposure in the absence of clinical convulsions. Previous research indicates that rats exposed to subconvulsive doses of TMPP exhibit both "absence-like" EEG paroxysms and persisting central nervous system (CNS) sensitization, as evidenced by increased susceptibility to audiogenic seizures (AGS). Results of this study suggest that cDNA arrays can be used to identify gene modulation events induced by low-level exposure to a chemical convulsant in a reproducible manner.